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Soil organic matter is an important compo-

nent of the enxironment for plants, one that

enhances a\ailabilit\' of water and nntrients

(Nelson and Sonnners 1982), contributes to a

siiitai)le seedbed ( Monsen and McArthur 1985),

and enhances seedling emergence (Wood et al.

1978K In the sagebnish region of the Inter-

movmtain West, loss of organic matter due to

recurring wildfire may be a mechanism of long-

term site degradation, ultimateK' caused b\

excessixe li\estock grazing and the introduction

of aggressixe annual plants (West 1988). Loss of

organic matter or plant co\er due to fire ma\'

increase erosion and decrease infiltration,

therein' decreasing seedbed quality' (Monsen

and McArthur 1985). Loss of organic matter

ma\- also render soils less friable and more likel\-

to form crusts upon drving, and so increase the

resistance emerging seedlintrs nuist o\ercome

(Wood et al. 1978). On the other hand, it is

concei\able tliat the increase of the introduced

annual cheatgrass {Bromiis tectonim L.) that

mav follow wildfire (West 1988) iua\- increase

soil organic matter over the long nm, due to

litter accumulation. Documentation of the

response of soil organic matter to wildfire in the

sagebnish region is limited. On relatixeK mesic

big sagebrush {Artemisia tridentata Nutt.) sites,

tlie occurrence of a single fire apparently does

n(jt decrease organic matter in the siuface soil

layers (Nimir and Payne 1978, Humphre\

1984). This study concerns the effect of wildhre

on soil organic matter in relatively xeric big

sagebrush sites (Acker 1988).

Methods

I studied soil organic matter at two ptiirs of

burned and adjacent unbumed big sagebrush-

bunchgrass stands in northern Hamev Countv',

Oregon, USA. The stands were selected along

with se\en other pairs for a stucK of post-wild-

fire big sagebnish-bunchgrass vegetation

dynamics (Acker 1988). I selected as study

stands bunied and adjacent unburned areas in

which at least one of four climax bunchgrass

species was present (bluebunch wheatgrass,

Agropyron spicatum [Pursh] Scribn. & Smith;

Indian ricegrass, Onjzopsis Jn/menoicles [R. &
S.] Kicker; needle-and-thread, Stipa comata

Trin. & Rupr.; and Thiu'ber's needlegrass, Stipa

thurheriana Piper) (Hironaka et al. 1983). The

climate is semiarid (28.9 cm annual precipita-

tion on axerage for Bums, Oregon, about 40 km
north of the study area), with hot, dn' summers
and cold winters (Franklin and D\niess 1973).

Soils are stony and shallow o\er lava or welded

ash deposits, and are classified as Lithic Xerollic

Haplargids mixed with Lithic Torriorthents

(Lindsax et al. 1969). Within pairs, the sites are

similar in elexation, slope, aspect, and surface

soil texture (Table 1 ). Other than incidental use,

none of the four stands was grazed b\ domestic

livestock during this stud\ oi" o\er sexeral

decades (M. Armstrong, personal communica-

tion). Shrub skeletons were present on all the

bunied stands. Thus, prior to the recent fires,

])aired stands probabi) had similar fire histories.

The initial wildfire occurred in August 1981.

The stands were sampled in the earlx' summer
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Tablk 1. Enxironmental. historical, and \egetation data for burned (odd numbers) and adjacent unbumed (e\en

numbers) bis^ sas;ebnish-bunchgrass stands, IIarne\- Coinih', Oregon, USA. Soil texture determined b\' method of" Liegel

etal. (1980)^

Stand

number
Kiev.

(m)

Aspect

categorv"'

Slope Soil texture,

top 10 cm
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species (1985)''
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random arrangement of the 1987 samples

(Greig-Smith 1983). In the strictest sense, these

observations can onI\ establish clifferenees

between adjacent stands. .Applying these results

to burned and unburned big sagebrush-

bunchgrass stands more generally is tenuous,

due to die lack of replication (Ilurlbert 1984).

RF..SU1TS ANDDiSCUS.SION

For both pairs of stands there was no signif-

icant difference in organic carbon in the top 10

cm of soil in any of the three years (Table 2).

None of the individual comparisons is sugges-

tive of such a difference (P > .20 in ail cases).

Although I did not test statistically for a tempo-

ral trend, soil oi-ganic carbon does not appear to

ha\e changed oxer the course of the studv in any

of the stands. Thus, the recurrence of fire at

stands 3 and 4 does not appear to have altered

soil organic carbon.

Changes in organic matter are b\^ no means

the onK' ecologically important soil changes

wildfire may cause in big sagebrush vegetation

(e.g., increa.se of organic acids in burned soil;

Blank and Young 1990). Furthermore, the short

duration and small sample size limit the gener-

alitv of conclusions. However, these stands are

not unlike others in the general \icinit)' where
climax buuchgrasses persist (Acker 1988). In

addition, tlie.se stands offer a rare opportunit\-

to obsene l)i<i sao;ebrush-bunch'j;rass vegeta-

tion processes in the absence of lixestock grazing.

Wildfire apparently has not decreased or

increased soil organic matter on these stands.

From other studies, 1 ha\e concluded that post-

wildfire vegetation dynamics in these stands and
similar ones nearb\- is dominated by cheatgrass

and does not feature increasing abundance of

climax buuchgrasses (Acker 1988). To explain

tliese trends may require invoking sonu^liing

other tlian irreversible site degradation, as indi-

cated by k)ss of soil organic mattcM".
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